Conformational HER-2/neu B-cell epitope peptide vaccine designed to incorporate two native disulfide bonds enhances tumor cell binding and antitumor activities.
Cancer vaccines designed to elicit an antibody response that target antigenic sites on a tumor antigen must closely mimic the three-dimensional structure of the corresponding region on the antigen. We have designed a complex immunogen derived from the extracellular domain of human HER-2/neu-(626-649) that represents a three-dimensional epitope. We have successfully introduced two disulfide bonds into this sequence, thereby recapitulating the natural disulfide pairings observed in the native protein. To evaluate the immunogenicity of the doubly cyclized disulfide-linked peptide versus the free uncyclized peptide we examined the induction of antibody responses in both inbred and outbred mice strains, with both constructs eliciting high titered antibodies. The disulfide-paired specific antibodies exhibited enhanced cross-reactivity to HER-2/neu expressed on BT-474 cell line as determined by flow cytometry. The antitumor activities of the disulfidepaired specific antibodies did not improve the in vitro growth inhibition of human breast cancer cells overexpressing HER-2, but showed superior antitumor responses in the context of ADCC and interferon-gamma induction. Inbred mice (FVB/n) vaccinated with the disulfide-paired epitope exhibited a statistically significant reduction in the development of exogenously administered tumors in vivo compared with mice receiving either the free uncyclized or the promiscuous T-cell epitope (MVF) control peptide (p = 0.001). This study demonstrates the feasibility and importance of designing conformational epitopes that mimic the tertiary structure of the native protein for eliciting biologically relevant anti-tumor antibodies. Such approaches are a prerequisite to the design of effective peptide vaccines.